Good Clinical Practice (GCP) is an international standard for the design, conduct, performance, monitoring, auditing, recording, analyses, and reporting of clinical trials. The goal of GCP is to ensure the protection of the rights, integrity, and confidentiality of clinical trial participants and to ensure the credibility and accuracy of data and reported results. In the United States, trial sponsors generally require investigators to complete GCP training prior to participating in each clinical trial to foster GCP and as a method to meet regulatory expectations (ie, sponsor's responsibility to select qualified investigators per 21 CFR 312.50 and 312.53(a) for drugs and biologics and 21 CFR 812.40 and 812.43(a) for medical devices). This training requirement is often extended to investigative site staff, as deemed relevant by the sponsor, institution, or investigator. Those who participate in multiple clinical trials are often required by sponsors to complete repeated GCP training, which is unnecessarily burdensome. The Clinical Trials Transformation Initiative convened a multidisciplinary project team involving partners from academia, industry, other researchers and research staff, and government to develop recommendations for streamlining current GCP training practices. Recommendations drafted by the project team, including the minimum key training elements, frequency, format, and evidence of training completion, were presented to a broad group of experts to foster discussion of the current issues and to seek consensus on proposed solutions.
Introduction
Good Clinical Practice (GCP) is the ethical and scientific standard for the conduct and reporting of clinical trials involving human participants. GCP is focused on the protection of the rights, integrity, and confidentiality of clinical trial participants and the accuracy and scientific integrity of the data collected during clinical trials and reported in the results. To ensure that results from clinical trials can support authorization of investigational products internationally, the principles of GCP have been adopted by regulatory authorities in Japan, the United States, and the European Union through the International Conference on Harmonisation (ICH) and implemented through the ICH GCP guideline E6. 1,i These principles have also been adopted by the International Standards Organization (ISO), an independent, nongovernmental membership organization made up of 163 member countries, through ISO-14155:201. Several regulatory agencies, including the United States Food and Drug Administration (FDA), expect clinical research personnel to have an understanding of GCP prior to engaging in clinical research.
To foster GCP principles and provide a method to meet regulatory expectations (ie, sponsors' responsibility to select qualified investigators per 21 CFR 312.50 and 312.53(a) for drugs and biologics and 21 CFR 812. 40 and 812.43(a) for medical devices), commercial sponsors and some government sponsors of clinical trials generally require that all investigators involved in these trials, regardless of previous experience and training, complete GCP training prior to participating in each clinical trial. Investigative site staff is sometimes required to receive GCP training as well. Funding agencies, such as the National Institutes of Health and the Department of Veterans Affairs, require investigators and personnel participating in funded research to provide documentation of current training certification (training is recommended to be repeated or updated every 3 years). [2] [3] [4] Thus, investigators and site staff may receive GCP training multiple times each year, an inefficient and burdensome process. Note that GCP training is in addition to protocol-specific training that investigators and site staff receive.
In order to reduce these redundancies, the Clinical Trials Transformation Initiative (CTTI) aimed to develop recommendations regarding the key elements of GCP training as well as the optimal frequency for refresher training, format of training, and evidence of completion-which, if implemented, would conserve resources currently used to conduct repeated GCP training. 5, 6 Further, this would enable investigators and site staff to focus their attention on the safety of patients and the credibility and accuracy of data and reported results.
Methods
The objective of our project was to summarize information regarding the scope and content of existing GCP training practices. We gathered this information through a literature review 7 and a review of several available GCP training programs. Figure 1 outlines the overall process used to develop the recommendations. Figure 2 shows the literature review process during the data collection phase.
Results

Current Landscape of GCP Training Programs
Literature review
We identified 31 articles related to GCP training and classified them into the following 5 categories: qualitative and survey, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] investigator and site staff training, [18] [19] [20] [21] [22] [23] [24] research networks, [25] [26] [27] [28] [29] [30] policy and guidance, [31] [32] [33] [34] and online training modules. [35] [36] [37] [38] GCP training programs referenced in the literature range from departmental-based training for researchers to centralized GCP training programs offered at the university or organizational level (eg, training offered by government agencies). Table 1 summarizes the findings from the literature review. As described in the literature, most GCP training programs cover the following topics: institutional review board or independent ethics committee oversight, investigator responsibilities, staff training and delegation of responsibilities, protocol adherence, data management, informed consent, vulnerable populations, adverse event reporting, and site monitoring. These papers generally did not address the frequency of GCP training, the format of training, or evidence of training completion.
Sampling of GCP training programs
The project team reviewed a sample of five programs designed to train investigators and site staff on the principles of GCP. [39] [40] [41] [42] [43] On the basis of team members' familiarity and experience, we chose a few programs that appeared representative of academic, public, and private sectors. Programs ranged from multiday onsite training to web-based modules completed at the trainee's convenience. Some programs were tiered or differentiated based on job function. Courses also varied in regard to evidence of completion (Table 1) .
Expert Meeting Discussions: GCP Training Is Floor, Not Ceiling
In January 2014, the CTTI project team convened an expert meeting of representatives from academia, industry (including pharmaceutical, medical device, and contract research Data Collection:
• Literature review • Review of some common training programs within academic, public, and private sectors
Project Team Meetings:
• A multistakeholder group of CTTI members share and discuss available information • Identify impediments/issues with current practices regarding GCP training • Summarize findings • Discuss solutions • Draft recommendations Expert Meeting:
• Facilitate an informed discussion of the current practices and challenges with a group of experts who impart, receive, and benefit from GCP training • Top issues and solutions to these are discussed in moderated sessions
Deliverable:
Summary of current practices and issues, and recommendations on the essential GCP elements, including approaches for more efficient GCP training regarding frequency, format, and evidence of training completion organizations), government agencies, health systems, independent consulting companies, investigative sites, and patient advocacy groups. 5 The recommendations drafted by the project team, informed in part by the literature review and sample GCP training programs reviewed, were shared with attendees to obtain feedback to help refine the recommendations. The experts agreed that the 13 elements in the investigator section of ICH E6 1 are only the minimal requirements, or ''floor,'' of GCP training; knowledge of the key GCP elements is only part of the information that investigators need to conduct a trial ( Table 2) .
The experts also discussed the value of differential or rolebased GCP training (ie, training customized for research personnel performing different functions) and of evaluating GCP knowledge as it pertains to each function. There was further discussion of the benefits of interactive learning and mentorship for new investigators, how to incorporate GCP principles into everyday practice, and optimal formats for conducting training and evaluating its impact.
Recommendations for GCP Training
After careful consideration of the expert feedback, the project team developed a final set of recommendations for GCP training. 6 Table 3 summarizes our recommendations for the minimum content, minimum frequency, format, and evidence of completion for investigators and for site staff undergoing GCP training.
Discussion
GCP training is only one part of the preparation needed for conducting a clinical trial and for laying the foundation for achieving clinical research competence. Protocol-specific training and opportunities to gain experience in clinical research, possibly through mentorship for new investigators, are also needed to develop qualified investigators.
While it is essential that investigators be familiar with the 13 key GCP elements, developers of GCP training programs should understand that the basic messages within the key elements require deeper focus depending on the individual's role. For example, the element ''Investigator's Qualifications and Agreements'' 1 specifies that the investigator be able to identify what it means to be a qualified investigator with a qualified team, how to supervise the team and delegate tasks, and know what is required in the Form FDA 1572 (''Statement of Investigator''), 44 while in-depth training on this aspect may not be required for a study coordinator. It is also important that the stated rationale and scope for the GCP training course be based on the purpose of the training and the roles of the participants. A GCP course for investigators involved in device trials would have a different focus from a GCP course for support personnel involved in drug trials. Similarly, a GCP course for support personnel at a site should focus on those elements related to site support duties such as data management and trial records. It would be desirable for the training module to include a written explanation of how the course content relates to the job function (ie, course curriculum, course topics, and objectives).
We recommend that GCP training programs emphasize how research conduct may differ from medical practice by including topics that are outside the scope of medical practice, such as safety reporting, IRB review, and research informed consent. Also beneficial would be a focus on any recurring noncompliance and criteria for retraining.
The project team recommends that GCP training be completed at a minimum of every 3 years. We also recommend that GCP training completion be mutually accepted across organizations so that trainees qualify for a 3-year period without requiring retraining for each new clinical trial or sponsor during that period.
As indicated in the recommendations, the frequency of refresher training should be flexible to accommodate, for example, the experience level of the trainee. Refresher training can serve to selectively train on new regulations, if any, to cover gaps in knowledge or training, or to cover any areas of recurring noncompliance. Currently several formats are available for GCP training (eg, online, face-to-face), allowing flexibility of access balanced with cost and resources. While online training is attractive because of flexibility of access, its challenges should be recognized; some individuals are concerned that online learning may not be retained as well as in-person approaches. 45 Real-world training that integrates adult learning methods, such as interactive feedback, case studies, and group exercises, 46 may provide a higher degree of knowledge retention; however, this format would be challenging to administer to large, diverse audiences. Another consideration is that different training formats may be more appropriate for different job functions. Also, consideration should be given to whether training by active involvement, serving as a principal investigator (PI) in new studies, or authoring publications on GCP should also qualify as acceptable training. Last, the project team recommends that evidence of completion be provided to document that training was received.
Integrating GCP Principles in Clinical Research Conduct
In addition to trainee comprehension and retention of GCP knowledge, an important objective of GCP training is the incorporation of learning into the daily activities of clinical research. To achieve applied learning, training programs that go beyond a basic review of key elements may be desirable. 47 Applied courses could be developed using different approaches such as presentation and discussion of case studies or hypothetical scenarios, role-playing, and small-group interactive sessions to get learners to think critically about issues that make up the real world of clinical research. For example, a course module could involve a critique of an informed consent document, the GCP elements related to human subject protection. Providing both good and bad examples may support learning the required elements. Such applied courses could be developed as face-to-face workshops, interactive web-based modules, or a blend of both. An applied approach can also be used to impart targeted training that focuses on common errors.
Another approach is to foster mentoring programs that instill the culture of GCP. In these programs, new investigators are paired with more experienced mentors who provide guidance on interpreting and building on the fundamentals of GCP. This model has been successfully implemented in some trades and professions and may be a valuable enhancement of training when mentors can be co-located with trainees.
Conclusion
In this era of increasingly complex and often global clinical trials, the need for an understanding of GCP principles is greater than ever. Implementing an integrated approach to GCP training that would be widely accepted by research sponsors could provide a path forward in sustaining a workforce of well-trained researchers who conduct clinical trials successfully while reducing the burden of repeated training.
